Abstract. An arrays of O's and l's has the u v horizontal window property if every nonzero view is seen once when a u v window is moved horizontally across the array. We study the problem of constructing an array which, for a given m, has the u x v horizontal window property for all factorizations rn uv. Using maximal linear shift register sequences for the rows we are able to construct such arrays of size m (2" 1)
1. Introduction. Pseudo-random sequences and arrays have been studied by many authors (see [1] - [19] ). However the problem discussed in this paper seems to be new. An array of O's and l's is said to have the u v horizontal window property if every nonzero view is seen once when a u v window is moved horizontally across the array.
(To avoid trouble at the ends, the array should be imagined as being written on a vertical cylinder.) Similarly the u v vertical window property holds if every nonzero view appears once when the window is moved vertically down the array (and the array is imagined to be written on a horizontal cylinder).
We are interested in the following questions. Problem (I). Given m, does there exist a (2"-1) (2 m-1) array which has both the u v horizontal and vertical window properties for every factorization m uv ? An easier question is: Problem (II). Given m, does there exist an m (2" 1) array which has the u v horizontal window property for every factorization m uv? These problems arose from a discussion with M. R.
Schroeder concerning the design of experiments in acoustics.
The following simple construction solves these problems in many cases. Let h (x) be a primitive binary polynomial of degree m, and let a= a0, a 1,"', a2-'-2 be the corresponding maximal length shift register sequence of length 2"-1 [15] , [13] . The array has first row a, and subsequent rows are obtained by cyclically shifting the previous row s places to the right. We take either 2"-1 rows to get a solution to Problem (i), or Tables 1 It is clear that the first column of M(h, s) is (7) ao, a-s, a-2s, with subscripts taken modulo 2"-1, i.e. it is formed by taking every ( ," ",X X ,X ,'" ",X X ," For example M0(x4+ x + 1, 6) (see Fig. 2 ) has the 4 x 1 horizontal window pro- (11) s >-largest divisor of m which is less than m. Proof. If m up and s < p then the elements (9) are certainly not independent. Q.E.D.
Of course this bound is not always met. For example if m 6, h (x)= x 6 + x + 1 then the smallest s is 8 (see Table 2 ). But we conjecture that for each m there exists an h(x) such that, if s is the largest divisor of m less than m, then M0(h, s) is a solution to Problem (II). (14) (2:+1-1) 2= E 2LN(K-L).
L=0
The solution of (13) and (14) is (12 4-bo is the minimal polynomial of a s.
The matrix T determines an m-stage shift register which generates all the columns of M0(h, s) from the first column. This is best described by means of an example: Fig. 5 shows the shift register corresponding to (16 (ii) One may also study the window properties with the condition that every view, including the zero view, appears exactly once. In this case it is trivial to use De Bruijn sequences, [32] 
